The point mutation in the promoter region and the single nucleotide polymorphism in exon 1 of the cytokeratin 19 gene in human lung cancer cell lines.
The CYFRA 21-1 assay which detects the cytokeratin 19 (CK19) fragment is widely used as a tumor marker for lung cancer. We previously suggested that the failure of PCR amplification of exon 1 is closely related to the inability of the expression of mRNA for CK19, and hypothesized that point mutations might exist within exon 1. In order to prove this, sequence analysis of the promoter region and exon 1 was performed in 14 human lung cancer cell lines. Among the 14 lung cancer cell lines evaluated, point mutations within the promoter region (at -99, G-->C) of the CK19 gene were demonstrated in two cell lines (Lu135 and HI1017). In addition, point mutations within exon 1 (at 90, T-->C, Ala-->Ala and at 179, G-->C, Gly-->Ala) were also demonstrated in three cell lines (LU135, HI1017, and LC2/AD). Point mutations within the promoter region of CK19 (at -99) and within exon 1 (at 179) were confirmed by analysis of digestion by specific restriction enzymes. Since the same point mutation within exon 1 (at 179) was observed in genomes of normal volunteers, this mutation was considered as a single nucleotide polymorphism. In contrast, there were no mutations within the promoter region of exon 1 in genomes of normal volunteers. After a computer search, it was demonstrated that several transcription factors bind to the sense primer sequence which was designed for amplification of exon 1. In addition, after point mutations within the promoter region occurred (at -99), new sequences appeared to which known transcription factors (AP2) bind. In conclusion, analysis of genomic DNA for CK19 suggested that expression of mRNA for CK19 was regulated by several transcription factors which bound to the specific sequence with the promoter region of the CK19 gene. It was also suggested that the mutation in the promoter region of the CK19 gene down-regulated the expression of mRNA for CK19.